Objectives. To assess students' perspectives on including education about herbal supplements in the curriculum. Methods. A 17-item questionnaire was distributed during regularly scheduled classes to third-, fourth-, and fifth-year pharmacy students. Results. A majority of the students perceived their knowledge of herbal supplements was inadequate. Almost all (95%) students reported a need to learn more about herbal supplements, primarily from pharmacy courses and books. Attitudes towards safety and efficacy of herbal supplements varied. Almost half agreed that herbal supplements should only be sold in pharmacies. Providing information on herbal supplements was viewed as the pharmacist's responsibility. Conclusions. Students perceive their knowledge about herbal supplements to be inadequate and desire more information through didactic courses. While pharmacy associations should establish guidelines for herbal education in pharmacy curricula, pharmacy schools should work towards developing a structured approach to teaching about herbal supplements.
INTRODUCTION
Americans are increasingly using dietary supplements to maintain or improve their health. In 2003, expenditures on dietary supplements were estimated at $1.4 billion, a 5% increase from 2002. 1 Despite the relative lack of scientific evidence for the safety and efficacy of dietary supplements, almost 15 million American adults are believed to use herbal supplements, high dose megavitamins, or both in combination with prescription drugs. 2 Of all the different types of dietary supplements, herbal supplements have received the most attention from the media, the public, and regulatory agencies. Herbal supplements are a type of dietary supplement that contain botanicals, some of which may have therapeutic properties. 3 Although increased regulation and lack of evidence regarding the safety and efficacy of herbal supplements have led to a decline in their sales, these supplements can be easily purchased from pharmacies, a variety of other retail outlets, and Internet web sites. The general public often perceives herbs as safe for use because of their natural origins. 4 By the nature of their practice and the extent of their knowledge, pharmacists play an important role in patients' medication use and disease management. Yet pharmacists' role in patients' use of herbal supplements has been limited, partly because of their lack of knowledge about herbal supplements. [5] [6] [7] [8] [9] [10] Pharmacists have attained low scores on herbal supplement medication knowledge score tests. 7, 8 In general, pharmacists lack knowledge of the appropriate use and adverse effects associated with commonly used herbal products. The same is true of pharmacy students. In one study, fewer than half of the participating students were able to identify the appropriate use and adverse effects of 12 commonly used herbal supplements. 10 This may reflect the nature and extent of herbal education in pharmacy curricula. Few schools have courses designed to review the safety, efficacy, and use of herbal supplements. Indeed, only 7 schools offer courses exclusively devoted to teaching about herbal supplements. [11] [12] [13] Another 57 schools offer a single course in which a little more than one third of the content is devoted to herbal supplements. Thirteen of 70 pharmacy schools have no instruction on herbal supplements. [11] [12] [13] As a result, the main sources of herbal information that have been cited by pharmacists and pharmacy students are the Internet, lay people, media, and product labels. 8, 14 The American Association of Colleges of Pharmacy (AACP) has recognized that gaps exist in pharmacy education with regard to the teaching of herbal supplements. The Association has identified complementary and alternative medicine as a target area for educational change. 15 Additionally, other professional organizations have also identified the need. The American College of Clinical Pharmacists' (ACCP) White Paper on dietary supplements highlighted the significance of herbal remedy education. 16 The National Association of Boards of Pharmacy (NABP) has published competency statements that serve as a blueprint for the topics to be covered in the North American Pharmacist Licensure Examination (NAPLEX). One such topic tests whether pharmacists can provide information about the documented uses, adverse effects, and toxicities of dietary supplements 17 including herbal supplements. The literature addresses proposed methods and considerations for implementing herbal education into pharmacy curricula. 11, 12, 14 The merits of elective versus required courses for teaching about herbal supplements have generated spirited debate. 11 Of particular interest are the appropriate topics for inclusion and the need to incorporate scientifically evaluated information. [18] [19] [20] All of these activities highlight the need for pharmacy schools to evaluate their current curricula regarding herbal supplements education and the need to make any appropriate curricular changes. 21 Unfortunately, clear guidelines on course content, teaching methods, and structure (elective or core) have not been given by the Accreditation Council on Pharmacy Education (ACPE). Without clear guidance from ACPE, most schools have adopted the minimalist approach of integrating teaching about herbal supplements into existing courses. Little is known about the effectiveness of this approach. There is a need to evaluate the framework for integrating education about herbal supplements in various courses. Students' perception of the adequacy of their knowledge gained through various courses on herbal supplements and their need for practice-related information might provide us with insight about the effectiveness of our current approach. This study focused on pharmacy students' perceptions about the adequacy of their own knowledge gained through classroom education and understanding their attitudes towards herbal supplements in general. A central assumption made was that for students to adopt a pharmaceutical care role for herbal supplement education for their future practice, they needed to perceive their knowledge to be adequate and to have a positive attitude about herbal supplements.
The study assessed pharmacy students' perception of the adequacy of their knowledge of herbal supplements, asked them to identify their need for practice-related information and to identify the best available source from which they could obtain that information. The study also assessed students' attitudes towards herbal supplements, including attitudes about safety and efficacy. Attitudes about where herbal supplements should be sold as well as the pharmacist's responsibility to provide relevant information on herbal supplements were also investigated.
METHODS
The study was conceptualized and carried out at the University of Toledo College of Pharmacy (UTCP). Instruction on herbal supplements at UTCP is integrated into several courses. The teaching efforts are uncoordinated and the content depends on the instructor's interest in herbal supplements. Required courses in pharmacy administration address complementary and alternative approaches and devote less than one class period to herbal supplements. A required course in pharmacology addresses natural products as they relate to the current topic of classroom discussion. For example, a lecture on analgesics may mention that willow bark contains salicylates. Mention of such plants is at the instructor's discretion, is limited to botanical products, and may vary from one topic to the next. In medicinal chemistry, 2 elective courses are taught. The first elective introduces students to natural remedies, including their history, source, clinical constituents, documented therapeutic activity, and toxicity. The second elective is a lecture/field study course that concentrates on botanical products common in the Toledo area. Both botanical and non-botanical products are covered. Both of these electives are offered in the summer when there are fewer students on campus. On average, fewer than half the students in the class take either of the courses. It is unclear whether the content of the instruction in these courses is adequate for practice, or whether there is a need to make modifications in the existing curricula to better educate pharmacy students on herbal supplements.
A cross-sectional survey design was used for data collection. Professional division pharmacy students (in their P1, P2 and P3 years of instruction) at the UTCP were selected as the study population. These 3 academic years constitute the core of the didactic instruction years. During these years, students are introduced to alternative medicine and herbal supplements and they attain practical experiential training in pharmacies, many of which sell herbal supplements. Students were recruited during their classes and were asked to fill out a survey. The confidentiality and privacy of their responses were ensured. The Institutional Review Board at the University of Toledo approved the study.
A 17-item questionnaire was developed for the study. The questionnaire was divided into 5 areas: (1) recall of when students first encountered herbal supplements in the curriculum and their adequacy of knowledge based on the information obtained, (2) ability to apply knowledge to practice, (3) need for information, (4) attitudes towards the safety, efficacy, and sale of herbal supplements in a pharmacy, and (5) attitude towards provision of information as the pharmacists' responsibility. Demographic variables collected included age, gender, academic year in the program, and practice site. Experts at the University reviewed the questionnaire for face and content validity.
The questionnaire was distributed in class to 208 P1, P2, and P3 pharmacy students during the spring semester of the 2001-2002 academic year. The questionnaire was administered only once to each class. Data were collected and entered into the Statistical Package for the Social Sciences (SPSS) version 10.0 statistical software program. Descriptive statistics and frequencies were calculated for all variables. T tests were conducted to determine the perceived knowledge and attitudes across demographic factors.
RESULTS
A total of 173 students participated in the study (an 83% response rate). Approximately two thirds were female. The average age was 22 years and ranged from 20 to 45 years. More than half had worked as interns, technicians, or both and were mostly employed in community pharmacy settings. A little more than one third had worked at more than one site (Table 1) .
About 46% of the students recalled that they were introduced to herbal supplements in the P1 year of the academic program. Another 43% recalled being introduced to herbal supplements in P2. Only 1% recalled being introduced to herbal supplements in P3. A small number of students (2%) did not recall ever being taught about herbal supplements in class.
Student Perspectives on Their Knowledge about Herbal Supplements
Only 8% of the respondents felt that they had adequate knowledge about herbal supplements. One in 5 students (20%) was not sure whether he/she had adequate knowledge about herbal supplements. Few students (39%) indicated they could apply their current knowledge of herbal supplements to pharmacy practice. Most students (95%) acknowledged that they needed more information about herbal supplements and would benefit from additional practice-based knowledge about herbal supplements. The preferred sources of information were college pharmacy courses, books, and other literature sources (Table 2) .
Student Attitudes Towards Herbal Supplements
Almost equal proportions of students agreed (34%) and disagreed (32%) that herbal supplements can be used safely with a prescription (Table 3) . A little more than 1 in 3 students was unsure whether herbal supplements could be used safely with a prescription. A large proportion agreed (43%) that herbal supplements were effective and a similar proportion (44%) was unsure. A small percentage of students (13%) disagreed or strongly disagreed that herbal supplements were effective. Almost 50% of the students disagreed or strongly disagreed with the statement that herbal supplements should be sold only in a pharmacy. However, most students (71%) agreed or strongly agreed that pharmacists have a responsibility to provide information on herbal supplements to patients. 
Class Comparisons on the Efficacy and Safety of Herbal Supplements
A comparison was made between responses given by P1, P2 and P3 students to determine whether class year affected their attitudes towards the safety and efficacy of herbal supplements. When asked about the efficacy of herbal supplements, 53% of P1 students agreed or strongly agreed that herbal supplements were effective compared to 37% of P2 students, and 35% of P3 students (Table 4) . In the P1, P2 and P3 classes, a large proportion of students (39%, 47%, and 41% respectively) were unsure of the effectiveness of herbal supplements. With regard to safety, 47% of P1, 25% of P2, and 30% of P3 students agreed or strongly agreed that herbal supplements were safe to be used with prescription. P1 students were significantly more likely (p , 0.05) than P3 students to report higher efficacy for herbal supplements. P1 students' perceptions of the safe use of herbal medicines with prescription drugs differed significantly from students in P4 and P5 (p , 0.05). There were no significant differences across class years with regard to student attitudes toward the sale of herbal supplements in a pharmacy only and pharmacists' responsibility in providing information about herbal supplements.
DISCUSSION
Even though all classes of pharmacy students attended the same courses, there were substantial differences in their recollection of when they were first introduced to herbal supplements in the curriculum. This may be because the curriculum did not include a course dedicated to teaching about herbal supplements. Instead, the information was taught in several courses, which the students may not easily identify as courses in which such information was presented. There was little coordination among the faculty members who taught about herbal supplements. The material they presented may have varied from one academic year to the next. If the material was standardized and coordinated, there would be a greater expectation that all students would recall receiving information in the same academic year.
Few students reported that they had adequate knowledge of herbal supplements for practice and that they could apply their knowledge to pharmacy practice. Students also expressed a need for additional practice-related information on herbal supplements. Thus, the current framework of integrating herbal education in several courses appears inadequate for students with the necessary material for use in their practice. This poses a dilemma for pharmacy educators. While the need for more didactic information is evident from students' preference for more information through college courses, it is unclear whether this information should be provided through elective or core courses. At the same time, most college curricula are already overburdened and cannot accommodate an additional course. Pharmacy associations and the accreditation (6) 2 (1) body (ACPE) should take a lead in helping pharmacy educators define the nature and content of herbal education in pharmacy curricula. Students in this study had varied attitudes about the safety and efficacy of herbal supplements. Many students were uncertain about the safety and efficacy of herbal supplements and this may have been related to student factors or survey methodology. Student factors such as exposure to academic courses, practice-based knowledge attained through internships, and other practical training can affect student attitudes towards safety and efficacy. For example, students who had been exposed to patient concerns about the safety and efficacy of herbal supplements at their practice site would differ in their opinions compared to other respondents who did not have such exposure. In this study, there was evidence that students' class year in the program was related to attitudes towards safety and efficacy of herbal supplements. Future studies should investigate the effect of other student factors relating to students' practice-based knowledge attained through internships and practical training on students' attitudes towards safety and efficacy of herbal supplements. Another important reason why students' may have indicated uncertainty about the safety and efficacy of herbal supplements was that we did not refer to specific herbal supplements such as echinacea or ginseng. As with prescription drugs, safety and efficacy of herbal supplements are contingent on the specific herbal supplements under investigation. In an environment where evidencebased literature on specific herbal supplements such as Saint-John's-wort is being widely debated, we decided to assess general attitudes instead of attitudes towards specific herbal supplements. As research efforts by federal agencies such as the National Center for Complementary and Alternative Medicine (NCCAM) and the National Institutes of Health's (NIH's) Office of Dietary Supplements and private sources provide us with evidence-based knowledge about herbal supplements, future efforts could be directed towards assessing students' attitudes towards specific herbal supplements.
We were encouraged to find that pharmacy students in this study had a positive attitude towards the pharmacists' role in providing information on herbal supplements to patients. This finding perpetuates pharmacists's educational role in self-care management programs for patients focusing on the use of herbal supplements. In order to enable students to assume such a role in the future, pharmacy schools need to address students' perceptions that their knowledge of herbal supplements is inadequate and alleviate their uncertainty about the safety and efficacy of herbal supplements. To counsel effectively in the future, students should not only be provided with more information about herbal supplements, but also made to think and look critically for evidence-based information related to herbal supplements. A structured approach should be used to enhance student knowledge about herbal supplements and their ability to think critically about available information. To develop such a structured approach to teaching we offer the following recommendations:
1. Professional and pharmacy associations such as Accreditation Council for Pharmacy Education, American Association of Colleges of Pharmacy, American College of Clinical Pharmacy, the American Society of Health-Systems Pharmacists, and the American Pharmacists Association should collaborate to establish guidelines for herbal supplements education in pharmacy curricula. These guidelines would serve as a template for the development of appropriate courses and should also establish the minimum requirements. 2. Current courses that include instruction should be restructured to teach about herbal supplements, including their therapeutic properties and society's beliefs and attitudes about them. Course changes may require curricular review and a quorum vote of the faculty; therefore, the process should be initiated as soon as possible. 3. Instructors should collaborate to identify topics in herbal supplements to cover in their coursework. The topics should be geared towards preparing students for a pharmaceutical care role in practice. Courses on the psychosocial aspects of pharmacy could teach students about patient beliefs and attitudes towards herbal supplements. Pharmacology-and pharmacotherapy-related aged between faculty members, students, and practitioners to address students' perceptions about herbal supplements. The results of this study at the University of Toledo pose several questions that should be asked by curriculum committees at all colleges and schools of pharmacy. For example, how could students be best prepared for a pharmaceutical care role relating to patients' self-care management that includes advice on using herbal supplements; what changes could be implemented in the existing curriculum to impart more information on herbal supplements to pharmacy students; and how can current courses be modified to integrate additional aspects of herbal supplements? From the course instructors' perspective, crucial questions such as what are good sources of information on herbal supplements and is there enough evidence-based data on herbal supplements available to educate the students need to be addressed.
This study has several limitations. The study was conducted at one school at a single point in time. The study results thus may not be generalizable. The survey instrument used was not construct validated, although it was content validated by experts at the school. Finally, the usual limitations associated with self-report surveys such as intentional deception, recall bias, or misunderstanding questions or statements are acknowledged.
CONCLUSIONS
Pharmacy students believe they have a responsibility to provide information on herbal supplements to their patients. However, they perceive their knowledge of herbal supplements to be inadequate for application to pharmacy practice. Doubts over safety and efficacy of herbal supplements further compound the problem. Pharmacy associations should jointly compile guidelines for developing courses on herbal supplements. Additionally, colleges and course instructors could benefit from using a structured approach for teaching students about herbal supplements.
